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Hyperforin as a cytostatic agent, and hyperforin

- cream as an application form

suitable as form for

the hypericins are

of St. John's wort

which also contains

the plant

The present invention relates to the use of

hyPerforin as a cytostatic agent and to a hyperforin

ointment or cream which is

applying the hyperforin.

Hyperforin and

characteristic constituents

(Hypericum perforatum L.)

constituents which occur generally in

kingdom, such as flavone derivatives, flavonol

derivatives, rutin, hyperos.de, xanthone derivatxves,

amentofiavone, biapigenin and ethereal oils.

St John's wort and St. John's wort extracts

have already been employed for some considerable time

in medicine and folk medicine as drugs for a wide

variety of indications. The constituent hypericin has

also recently come to be used in drugs as an active

compound in isolated form (L. Roth, Hypericum,

Hypericin, Ecomed medicinal plant monograph, Ecomed,

Landsberg/Lech, 1990) .

The monograph "Hypenci herba (St.

v, • , — <= miblished by commission E
WOrt) ,

which WaS pUDllbncu

former Public Health Office on 5.12.1984, specifies the

a„ea -or using Hypericum preparations (internally as

drops or tablets) as being: "psychovegetative

disturbances, depressive parathymia conditions, anxiety

and/or nervous agitation". The antidepressant activity,

hv,at the tricyclic
which is comparable to ua.

antidepressants, of St. John's wor

John '

s

of the

has been
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substantiated in a large number of placebo-controlled

studies

.

As a household remedy, St. John's wort oil is

employed, in particular, for treating wounds and pain

and in association with burns (L. Roth loc
.

cit.)

.

Due to the characteristic red colour and

fluorescence of the oil. hypericin was initially

assumed to be the active compound in the St. John's

wort oil. The formula of hypericin is depicted below:

OH

15

20

However, more recent investigations into the

composition of St. John's wort oil have shown that it

does not in fact contain any hypericin but instead what

are termed oil hypericins, which are lipophilic

products of the lysis of hypericin. In addition, St.

John's wort oil contains hyperforin (P. Maisenbacher et

al Planta Med. 58:351-354 (1992) and B. Hellwig, DAZ

137 29 pages 35-36), whose formula is depicted below:
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^m-n* hvoerforin has aroused
As an active compound, nype.io^.

interest as an antidepressant substance

psychiatry 1988, Vol. 31. Supplement 1. page 1-60K In

Edition to this, hyperforin possesses a= !

activity (A. I. Gurevich et al
- ,

16-510-513 (1971) )

.

Stable extracts prepared fr- Hypericum

perforatum L . have been disclosed in BE 197 14 450 and

DE VZs 47 317 discloses an antiviral medicament

which is based on St. John's wort active compounds and

which comprises 1-50% hypericin or pseudohypencm

.

EP-A-0 599 307 discloses a dry extract prepared

from St. John's wort having an elevated content of

perforin and also its use for producing drugs having

psychovegetative and antidepressant activity

Apart from St. John's wort oil, ointments are

known which comprise a low concentration of Hypericum

in addition to a variety of other medicinal herb.

Examples of these ointments are: -Unguentum Truw or

wound treatment and the homeopathic agent -Traumeel S .

rhich is an antiinflammatory agent, and ™ro
NR3 0". vhich is an ana Igesio/ant irheuma t ic agent. It

i.' not Known whether these ointments contain

hyperforin. However, because of the instability oi

. be assumed that hyperform is
hyperfonn, it must be ess-.

, ies_..->., ^v-ocp-- 1 in :ov. quar.un,ieb,
either not present, or or..y p. ese.^
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if the extract is not prepared, stored and processed

while being protected from light and oxidation. For

example, it is not possible to detect any hyperforxn in

commercially available Hypericum extract

5 (Hyperf orate) .

in connection with topical use, and

particularly in connection with treating inflammatory

skin diseases, the known St. John's wort oil suffers

from the disadvantage that, because of its fat content,

10 it can only be used to a limited extent and is not

suitable, for example, for treating eczemas. In

addition to this, the oil only contains fat-soluble

constituents of the St. John's wort and does not

contain hypericin, for example.

15 cytostatic agents inhibit the growth, in

particular, of rapidly growing cells as are found in

tumours and leukaemias. They are therefore suitable for

use as chemotherapeutic agents for the treatment of

cancer. While a large number of chemotherapeutic agents

20 are known, these compounds also suffer from

disadvantages. In particular, treatment with known

chemotherapeutic agents is accompanied by pronounced

side-effects and most chemotherapeutic agents only

exhibit satisfactory activity towards particular tumour

25 cell lines.

There therefore continues to be a need for

additional compounds which are suitable for treating

cancer

.

An object of the present invention is therefore

to make available an additional chemotherapeutic agent

for treating cancer diseases.

Another object of the present invention is to

make available a pharmaceutical formulation for the

chemotherapeutic agent, which formulation does not

suffer from the abovementioned disadvantages. In

•u i a v, Q -r-^cc - M <=> for- the formulation
particular, it should be poss-^ie ro-

to be adapted to a variety of skin conditions.

30

35
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It has now been found, surprisingly, that

hyperforin exerts a proliferation-inhibiting effect on

tumour cells and can induce apoptosis in tumour cells.

The present invention consequently relates to

5 the use of hyperforin for producing a drug for treating

cancer diseases (primary tumours and metastases) and/or

precancerous stages (cancer precursor stages).

in the present instance, cancer diseases are

understood, in particular, as meaning malignant tumours

10 and also lymphomas and leukaemias.

However, hyperforin is also particularly active

against metastases, such as malignant melanoma (black

skin cancer) metastases.

Hyperforin has also proved to be effective

15 against epithelial tumours such as epithelial skin

cancer. This cancer is a slowly growing skin cancer

which is readily accessible to topical treatment.

Epithelial skin cancer is also termed spinalioma,

squamous cell carcinoma or prickle cell cancer. In

addition to this, hyperforin is also suitable for

treating precancerous stages such as solar precancerous

stages

.

in addition, hyperforin is suitable for

treating mammary carcinomas (breast cancer).

25 m practice, it is of particular interest to

use hyperforin in connection with lymphomas / leukaemias

and difficultly operable tumours and for the adjuvant

treatment of metastases. In particular, only very

moderate success has been achieved with the therapies

30 which are so far available for treating malignant

melanoma

.

Hyperforin can be administered intravenously

for treating systemic tumours and metastases. For

intravenous administration. the lyophilized or dried

35 active compound can, for example, be dissolved freshly

in physiological saline solution and immediately

injected or infused. However, the active compound can

also be administered orally, for example in tablet

f o ^m

20
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However, hyperforin is also suitable for local

administration, for example by means of injection or

instillation (for example endoscopical ly as well)

within or around the tumour. The active compound can,

5 for example, be prepared for this purpose as described

above for the intravenous administration. However, the

active compound can also advantageously be applied by

epicutaneous application, for example in the form of a

cream, with this application form being particularly

10 suitable, for example, for treating solar precancerous

stages

.

For local, epicutaneous application, the active
compound can, for example, be dissolved in ethanol and

worked into a greasy ointment base. This can take

15 effect occlusively (under film) on the tumour, for

example for a period of 24 hours. Particularly
preferred ointments and creams are described in more
detail below.

When the active compound is being worked up,

20 attention must be paid to the fact that it is a light-

sensitive substance which readily decomposes.

Appropriate protection from light must therefore be

ensured when the active compound is being isolated,

stored and administered.

25 In the treatment, according to the invention,

of cancer diseases and/or precancerous stages with
hyperforin, the concentration of hyperforin at the site

of action should be sufficiently high to ensure that an

antiproliferative or apoptosis- inducing effect is

30 elicited. The concentration which is required for this

purpose can vary depending on the nature of the treated

tumour and can be readily determined by the skilled

person. For example, a hyperforin concentration of

50 |ig/ml in the administered solution is advantageous

35 in the case of injection into a tumour while an active

compound concentration of 100 \xgf\xl is advantageous in

connection with epicutaneous application. In the case

of systemic use, the active compound should be injected
in quantities which are sufficient to ensure that
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i^ma levels of at least 50 ng/ml are achieved. This

:™onIs to a hyperforin entity of about 5 mg/.g

of patient body weight. •..>,,.

AS another aspect of this invention, it has

been found that hyperforin can advantageously be

T- „ tered in a pharmaceutical formulation winch is

TZ H of a topicai ointment or cream which

comprises at least 15 W of hyperforin/ml

.

P
The ointment or cream should contain a

.^ration of active compound which is as hlgh as

Toss b Preferably in the range of 0.02-20 mg o

Ce forin/ml. more preferabiy in the range o

^0 mg/ml and particularly preferably about 10 mg/ml

(1% hyperforin).

In addition to the active compound hyperforin,

the ointment or cream according to the invention can

additionally comprise hypericins as additional active

rf<s in this connection, the total concentration
compounds. In tnis cum

v,p a t

of the hypericins in the ointment or cream should be at

ot tne nyy
Ma/ml. In the present

20 least 15 ng/ml. preferably 20 150 ml
„,eanina

instance, hypericins are understood as meaning

hypericin and its pharmaceutical^ active ^rivatives^

include. in particular, pseudohypericm ,

which

Offers from hypericin in that a methyl group is

25 replaced with nydroxymethyl
.

CQmpounds can be
The abovementioned active cun^

introduced into the ointment or cream either ..pur.

substances or in the form of a St. aoh^s ~»J.x«.=t
-^=,r-^n Tn this connection, tne

of defined concentration. in tins.

ointment or cream according to the invention preferab y

d0es not comprise any other plant extracts apart from

the St. John's wort extract.

vor example, a St. John's wort extract which

co. ta^s at least 200 .g of hyperf orin/ml and at least

• • , i i c cm -able for preparing the
^.5 200 [ig of hypericms/ml is sux.ab.e

0^"L t or cream according to the invention. ine

e™ employed preferably contains 200-100
,

000^inno an hyoerform/mi, ana

. / n -v, ^ese active
2 :0-l- CO ng of hypericins /ml. ^.i-n

3 0
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compound concentrations in the extract, the ointment or

crel according to the invention should contain at

leasc 5% by weight of the extract.

ointment according to the invention can for

contain about 15% by weight of the -tract and . re

according to the invention can contain about 10. by

WSi9ht
irtotTttract which is standardised for

hyperforin and hypericin should be an ethanolic extract

Jan extract to which ethanol has been added. In this

Mon the extracts can. for example. be
connection, the

ext,accs (tinctures). The
commercially available total ext.act ,

ethanol content is preferably between 20 and 60. v v

preferably 40-50% v/v. These requirements are met,

example, by a total extract supplied by the company
example, y „,.,, ct is preferably employed m
caelo. which total extract is p

accordance with the invention and contains 240 Kg

hyperforin/ml and 300 Hg °£ hypericin/ml

.

in principle, aqueous extracts, CO, extracts or

~ o-ion quotable provided they
fresh plant extracts are a.so su.tab P

meet the requirements for the content of active

compound^
^ ^ ^ used £or

the ointment or cream according to the invention is

qualitatively and quantitatively analysed by means o

liouid chromatography (HPbL.)

high pressure Hquxd
58:3 51-354

(P Maisenbacher et al., Planta

(1992)) The photometric method described m the

-Deutsche Arzneimittel-Codex ( DAC )
[German Drug Codex]

is used for measuring the total hypericins.

Besides the active compound or the active

compounds, the ointment or cream according to the

mention can comprise various *

ê

tolerated cream or ointment bases. Examples of ±ese

are white vaseline,

ascorbyl palmitate,

tocopherol X v^^~ •

-

triglycerides, yellow wax. propylene glycol, Kacrogol-
(vitamin E) ,

cetyl a

viscous paraffin, wool

glycerol monos tea rate

Lcohol, median

v;ax

,

60,

chain
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1000-glycerol monostearate , citric acid, ascorbic acid

and other preservatives and distilled water.

A preferred ointment according to the inventxon

comprises about 15% by weight of St. John's wort

extract and white vaseline, viscous paraffin, wool wax

and ascorbyl palmitate, in each case in suitable

quantity.

A preferred cream according to the invention

comprises about 10% by weight of St. John's wort

extract and also white vaseline, glycerol monostearate

60 cetyl alcohol, medium-chain triglycerides, yellow

propylene glycol, Macrogol-1000-glycerol

.onostearate, citric acid and water, in each case in

suitable quantity.

The present invention also relates to a process

for preparing a topical ointment or cream, in which

process hyperforin and, where appropriate, hypericins,

or a St. John's wort extract which contains at least

200 ug of hyperforin/ml and at least 200 Hg of

20 hypericins/ml, is/are mixed with customary

pharmaceutical^ tolerated adjuvants such that an

ointment or cream having a minimum content of 15 Ug of

hyperforin/ml and, where appropriate, a minimum content

of 15 ^g of hypericins/ml, is obtained.

25 when a St. John's wort extract is used for

preparing the ointment or cream according to the

invention, this extract has, in order to protect the

hyperforin from oxidation, to be stored in the dark and

firmly sealed, and under a protective gas (e.g. argon),

30 until it is processed.

The ointment or cream according to the

invention is suitable, for example, for treating cancer

diseases, precancerous stages, inflammatory skin

diseases, geriatric skin and bacterial skin infections.

Because of its fatty base, the ointment is particularly

indicated in the case of dry, desquamative skin changes

k„ nv^irus or inflammations. The
which are accompanied oy pr^itus u,.

active compound content which is preferred for the

ointment (i.e. 15% by weight) is somewhat higher than

35
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the active compound content which i. preferred for the

e 10% by weight,, which latter is, because of

cream (i.e. lu. Y
narticularly suitable for

its amphiphilio nature, particularly

treating acute to subacute eczematous skin changes.

The ointment according to the invention is

conseouently particularly suitable for treating chronic

"so supennfected eczemas, exsiccation
;

hyperxeratotic hand and foot eczemas

T r atopic dermatitis (neurodermatitis). lichen

°h

T« -Tact eczemas, prurigo simplex subacuta and

prurigo types, and psoriaris vulgaris of the

plague type, and^-^^ table for treating
The cream is particuidny

acute to subacute atopic dermatitis (neurodermatitis

)

v. ^ contact eczemas, psoriasis and
arut-e to subacute contact c

v and also for the after-treatment and
geriatric skm, and also

relapse prophylaxis of all eczemas.

The ointment and the cream can also be used m
,.^ np for example for treating

veterinary medicine, tor v

„a infected skin diseases, sucn as
inflammatory and mtectea

<--;*--;= (udder inflammation).
"

Prom a concentration of 100 ng/ml and upwards,

e „„ a a proliferation-inhibiting effect on

^erat^cy^ ^d lymphocytes » addition to

r-^ccH >-,! p to demonstrate tnat.

1-his it has been possible

n^eiicm has a proliferation-inhibiting effect on

Zl nocytes (HaCaT) and T cells and can induce
keratmo y

effect . a partially
apoptosis m these cens

mediated by the formation of free oxygen

* *-Tn^ nnqqible photosensitization aue
Because of the possioxe pi*

to the optional content of hypericin in the oint^n,
.

or

cream according to the invention, investigation e

rried out m order to determine whether local use

the nypencm-containing preparation according to he

mvention can lead to sunburn-like phenomena.

investigations did not show any ris, of

The ointment or cream according to ...e

inve--on has the advantage that its base can oe

adapted various skin conditions :nus me cream is
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particularly suitable for treating acute and subacute

dermatoses while the orient is suitable for treating

chronic dermatoses. In addition to this, both fat-

soluble (hyperforin) and water-soluble (hypericin)

active compounds from St. John's wort can be worked

into an ointment or cream base. This makes it possible

to achieve an effect which is superior to that of the

known St. John's wort oil. In addition, the penetration

of active compounds from cream and ointment bases is

superior to that of active compounds from oris.

The novel ointment or cream for local topical

use decisively enriches the spectrum of therapies for

inflammatory skin diseases such as neurodermatitis. In

particular, the possibility exists of reducing

cortisone therapy.
, ^ r^mirp 1 shows the

The attached Figure j-

antiproliferative effect of hyperforin on the tumour

cell lines HT144 (human melanoma metastasis), A431

(human squamous cell carcinoma), Jurkat (human

leukaemic lymphoma), 1F6 (human melanoma, primary

tumour) and MT450 (rat mammary carcinoma) (Example 1).

Figure 2 shows the ability of hyperforin to

induce apoptosis in the tumour cell lines HT144 (human

melanoma metastasis), A431 (human squamous cell

carcinoma), Jurkat (human leukaemic lymphoma), 1F6

. a nH MT450 (rat mammary
(human melanoma, primary tumour) and MT4bU ' ra

carcinoma) (Example 2)

.

Figure 3 shows the apoptosis, due to the

f r-=.cT-,AQ<=c; q and 3, which is
selective activation of caspases y

induced by hyperforin (Example 5).

Figure 4 shows the ability of hyperforin to

inhibit the tumour growth of mammary carcinoma cells in

vivo in a similar manner to taxol (Example 6).

Figure 5 shows the proliferation-inhibiting

effect of the cream according to the invention, as

* c*- Tnhn'q wo-rt- oil, following
compared witn nna^ ^ - ^

n i- ^ o-"K-i^r-t^ ^ vivo {Example 9) .

use on healthy test sheets ^
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Figure 6 shows the prol i ferat ion- inhibi t ing

effect of hyperforin on HaCaT cells in vitro

(Example 13)

.

Figure 7 shows the proliferation-inhibiting

5 effect of hyperforin on PBMC in vitro {Example 14).

Figure 8 shows the proliferation-inhibiting

effect of a cream which was standardized for hyperforin

and of a Hypericum cream as compared with the

immunosuppressive effect of a sun simulator irradiation

1Q (two times MED). Untreated skin was tested as the

control (Example 15)

.

Figure 9 shows the proliferation-inhibiting

effect of hyperforin in vitro (Example 16)

.

The following examples are intended to clarify

15 the invention. Commercially obtainable hyperforin from

HWI Analytik, Rheinzabern, Germany, was used for

Examples 1-6. The purity of the hyperforin was greater

than 90%. in all the experiments, the solvent DMSO was

tested at the maximum concentration used and did not

20 show any effects on proliferation or apoptosis rate.

Example 1

The antiproliferative effect of hyperforin on

human and rat tumour cells was investigated in vitro.

25 For this, tumour cells of the tumour cell lines HT144

(human melanoma metastasis), A431 (human squamous cell

carcinoma), Jurkat (human leukaemic lymphoma), 1F6

(human melanoma, primary tumour) and MT450 (rat mammary

carcinoma) were cultured, at a concentration of 1 x 10

30 cells/ml, in 1640 RPMI containing 10% foetal calf serum

(FCS) containing 1% penicillin/ streptomycin (all from

Gibco) in 96-well microtitre plates (37^C, 5% C0 2 )
-

Hyperforin (HWI-Analytik) which had been freshly

dissolved in DMSO was added, at various concentrations,

35 to these cells for 24 h. 1 ^Curie of 3H- thymidine

(Amersham) was then added per well, and tne

incorporated radioactivity was measured

scintillation counter (Canberra Packard) after IB h.
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The radioactivity which is measured is proportional to

the replication of the DNA in the cells.

It can be seen from Figure 1 that the

concentration of hyperforin at which the growth of the

cel ls was inhibited by 50% (IC 50 ) was between 5 and

15 \m.

Example 2

This example proves that hyperforin induces

apoptosis, i-e. what is termed programmed cell death,

in tumour cells. The induction of apoptosis in tumour

cells is a characteristic feature of many cytostatic

agents and provides supports for the view that

hyperforin acts as such an agent.

HT144 (human melanoma metastasis), A431 (human

squamous cell carcinoma), Jurkat (human leukemic

lymphoma), 1F6 (human melanoma, primary tumour) and

MT450 (rat mammary carcinoma) tumour cells were

cultured, at a concentration of 1 x 10* cells/ml, in

96-well microtitre plates. After the cells had been

preincubated for 24 h, hyperforin was pipetted m to

give the final concentrations shown in Figure 2. The

cells were then lysed and then examined for low

molecular weight DNA fragments using a Cell Death

Detection ELISAPLUS (Boehringer, Mannheim). For this,

use was made of a biotinylated anti-histon antibody and

a peroxidase-coupled anti-DNA antibody, and the

proportion of low molecular weight DNA was determined

by measuring the absorption of peroxidase at 405 nm.

30 The results are shown in Figure 2, which

depicts the extinction at 405 nm after subtracting the

untreated control. It can be seen that hyperforin

induces apoptosis, in a dose-dependent manner, in all

the tumour cell lines.

20

25

35
Examp 1 e 3

The toxic effect of various concentrations of

„„n i-i^pQ 'JT144, A431 and
hyperforin on the tumour cell unes ..x-n.*,

-i -.^^ ^ . o i ^.'.'pc»- ; aated using
jurkat used in Examples 1 and - -.as *..ves —
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a cytotoxicity assay. For this, membrane integrity was

determined by means of trypan blue exclusion. The

result is shown in Table 1, with the values being given

in % of the untreated cells. It was scarcely possible

to demonstrate any toxic effects, thereby confirming

that hyperforin induces apoptosis specifically.

Table 1

Hyperforin

(jig /ml

)

HT144

Trypan blue exclusion

(% of the cells)

A431 Jurkat

0 100

2 . 5 100

5 100

10 100

20 100

40 90

80 80

100 100

100 100

100 100

100 100

95 100

90 100

90 100

10

15

20

Example 4

The following example proves that hyperforin

and the known cytostatic agent taxol, used as a

comparison substance, induce apoptotic DNA

fragmentation. The DNA fragmentation was determined by

means of DNA gel electrophoresis. Jurkat (leukaemia)

was used as the tumour cell line.

in each case 1 x 10 6 cells were incubated at

37o C while being untreated or treated with hyperforin

(40 MM) or taxol (10 MM), respectively. Apoptotic DNA

laments were isolated by means of lysis with NP 40.

-he cells were washed and pelleted after 4 hours or

a * te ^ ^4 hours, respectively. The cell pellet was

incubated for 10 sec. witn l,sis c^e. i-.
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Sigma; 20 mM EDTA ,
Sigma; 50 mM Tris-HCl, Sigma). The

lysates were mixed with 1% SDS (Sigma), incubated at

56°C for 2 h with RNase (5 Jig/Jil) (Boehringer) ,
and

digested with proteinase K (Sigma) (2.5 ug/ul) for 2 h

at 37 oC . After 10 M ammonium acetate had been added,

the DNA was precipitated with 100% ethanol at -20°C and

analysed by means of gel electrophoresis on 1% agarose

gels

.

The results are shown in Table 2. It was found

that hyperforin induces apoptosis in tumour cells more

rapidly than does taxol, since the apoptosis was fully

developed after only 4 hours.

Table 2

Untreated Hyperforin Taxol

cells < 40 MM) < 10 M**)

4 hours

24 hours

+ +

+ +

20

25

++ = strongly positive

+ = positive

negative

Example 5

in order to demonstrate a possible mechanism of

action for the induction of apoptosis by hyperforin,

the activities of different caspases in tumour cell

lines were investigated. The activation of caspases can

be effected by a variety of signal transduction

mechanisms and leads, by way of the activation of

effector caspases (e.g. caspase 3) to induction of the

o-ogrammed cell death. The activities of upstream

casoase 9, downstream caspase 8 and effector caspase 3
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were measured using a commercially available caspase

kit ( R&D Systems). MT450 cells were incubated with or

without hyperforin (final concentration 50 ,iM) for 24 h

at a concentration of 1 million cells/ml. After that,

5 the cells were centrifuged down and the supernatant was

removed; the cells were then lysed with lysis buffer.

The cell lysate was in each case incubated with a

substrate which was specific for the caspase and the

cleavage product, which was coupled to a dye, was

10 detected photometrically in an ELISA reader.

The effect on caspase activity relative to the

untreated control (control = 1) is shown in Figure 3.

It is found that while hyperforin leads to an

upregulation of caspase 9 and caspase 3, it does not

15 lead to any activation of caspase 8.

Example 6

The effect of hyperforin on the growth of MT450

cells (mammary carcinoma) was investigated in vivo in

20 rats A treatment with the same concentrations of the

cytostatic agent taxol was carried out for comparison.

Each treatment group consisted of 8 experimental

animals; the treatment was carried out blind (blind

experiment). 1 million tumour cells were injected into

25 each animal. Intratumour injections were started after

3 weeks. The injections were performed daily, using m
each case 100 ^1 of the solvent (10% DMSO in PBS), of

the hyperforin (500 ^g in 10% DMSO/PBS) or of the taxol

(500 ^g in 10% DMSO/PBS). The tumour volume was

30 measured planimetrically 8 times, from the start of the

tumour injections (day 0) until the conclusion of tne

treatment (day 30) and recorded as a growth curve (mean

value + /- standard deviation) in Figure 4. It is found

that hyperforin significantly inhibits the growth of

MT4 05 cells in vivo to the same extent as does taxol.
35
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Example 7

A St. John's wort ointment was prepared in

accordance with the following recipe (values in % by

weight)

:

5

White Vaseline 50 -°

9 0
Viscous paraffin

25 . 0
Wool wax

Ascorbyl palmitate 1 -°

10 St. John's wort extract 15 " 0

100

The Vaseline, the viscous paraffin and the wool

wax were heated to 60 °C in a water bath and mixed. The

15 mixture was allowed to cool, while being stirred, with

the ascorbyl palmitate being worked in during this

period; the St. John's wort extract (total extract

supplied by Caelo (hyperforin 240 ^g/ml, hypericin

300 ng/ml)) was then worked in after the mixture had

cooled down. The ointment which thus resulted contained

36 ^g of hyperforin/ml and 45 ^g of hypericin/ml

.

20

Example 8

A St. John's wort cream was prepared in

25 accordance with the following recipe (values in % by

weight)

:

White Vaseline

Glycerol monostearate 60

30 Cetyl alcohol

Medium-chain triglycerides

Yellow wax

Propylene glycol

Macrogol-10 00-glycerol monostearate

35 Citric acid

Distilled water

St. John's wort extract

20 . 0

4 . 0

6 . 0

8 . 0

4 . 0

10 . 0

7 . 0

1 . 0

30 . 0

10 . 0

100



- 18 -

The vaseline, the glycerol monostearate 60, the

cetyl alcohol, the medium-chain triglycerides and the

yellow wax were heated to 60°C in a water bath and

mixed The Macrogol-1000-glycerol monostearate, the

5 propylene glycol, the water and the citric acid were

heated separately to 60°C in a water bath and then

worked into the first mixture. The resulting mixture

was stirred until it had cooled down and the St. John's

wort extract (total extract supplied by Caelo

10 (hyperforin 240^g/ml, hypericin 300 ng/ml) )
was then

worked in. The cream which thus resulted contained

24 ^g of hyperforin/ml and 30 ^g of hypericm/ml.

Example 9

15 An extract supplied ~^y Flavix (Rehlingen) ,

which had a hyperforin content of 20% by weight

(20 g/100 g) and to which neutral oil had been added,

was used to prepare a hyperforin ointment or cream

which contained a higher concentration of active

20 compound. For this, 5 g of the extract were dissolved

; n 10 ml of 70% ethanol in order to obtain a starting

solution having a hyperforin concentration of

100 ma/ml. This starting solution was worked into an

ointment or cream base, in the manner described m
25 Example 7 and Example 8, respectively, in place of the

St John's wort extract supplied by Caelo. Ointments

and creams were prepared using the following recipes

(values in % by weight)

:

3 0 a) Ointment

1% hyperforin 0.1% hyperforin

White Vaseline 50 . 0 50 . 0

Viscous paraffin 9 . 0 9-0

Wool wax 30.0 39.0

ascorbyl oa Imitate 1.0 1 . 0

Starting solution 1 0 . 0 1 . 0

10 0.0 10 0.0
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Cream

10

White Vaseline

15

Glycerol mono s tearate

Cetvl alcohol

Medium-chain

triglycerides

Yellow wax

1% hyperforin

20 . 0

4 . 0

6.0

Propylene glycol

Macrogol-1000-glycerol

mnnnstearate .

—

Citric acid

Distilled water

Starting solution

8.0

4.0

10 . 0

7 .0

0.1% hyperforin

20 . 0

4.0

6.0

17 . 0

4.0

1.0

30 . 0

10 . 0

100 . 0

10.0

7.0

1.0

30 . 0

1.0

100 . 0

of the novel

examined in humans

Example 10

The immunomodulatory effects

preparation on the skin were
-r ~v ^c,; hhe St. John s

(3x4 test subjects) ex vivo after uSx.g -he

wort ointment from Example 7 in comparison with St.

John's wort oil. For this, skin samples, which had been

subjected to different treatments, were removed from

voluntary test subjects and an investigation was

carried out in order to determine whether the ability

of epidermal Langerhans cells to present antigen is

being affected.

in detail, the following MECLR (mixed epidermal

ceil leukocyte reaction) was carried out: In 4 test

subjects in each case, circular test areas of 2 cm m

diameter on the flexor sides of the forearm were

treated either with St. John's wort oil, St. John's

wo-t cream or the treatment base, and the effect was

examined in comparison with untreated skin. 100 ^ of

the -est substances were applied for 24 h m
test chambers. After that, the residues

eoicutaneous

were removed and i dermal suction _ i sters were
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10

produced using a vacuum. The roof of the blister was

dissected out under sterile conditions using a scalpel

and a suspension of epidermal cells (EC) was prepared

by treating with trypsin. 50,000 EC were cocultured for

6 days (37°C, 5% C02 ) with 150,000 T cells (TO in RPMI

1640 containing 10% foetal calf serum (FCS) containing

1% penicillin/streptomycin (all from Gibco) in 96-well

flat-bottomed microtitre plates (Greiner) . 1 uCurie of

3H-thymidine (Amersham) was then added per well and the

radioactivity which was incorporated was measured in a

scintillation counter (Canberra Packard)
.

The

radioactivity which is measured is proportional to the

replication of the DNA in the cells.

These investigations showed that the St. John's

15 wort ointment according to the invention brings about

an inhibition of proliferation. On the other hand, the

use of St. John's wort oil results in an increase in

proliferation (Figure 5) .

These results provide support for the St.

John's wort ointment according to the invention having

an antiinflammatory effect which was not detectable in

the case of the oil.

20

25

30

Example 1 1

In a unilateral experiment carried out on a

patient suffering from eczema, one lower leg was

treated for two weeks with St. John's wort oil while

the other was treated with the novel St. John's wort

ointment as described in Example 7. At the time of

inspection, the lower leg which had been treated with

the ointment had recovered very well while the lower

leg which had been treated with the oil had, if

anything, deteriorated.

3 5 Example 12

Four patients suffering from different forms of

localized eczema were treated. After the experiment had

been explained and the patients had consented, the

eczemas were documented photographically and the
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patients carried out a monotherapy with the ointment

according to the invention over a period of 2 weeks.

After that, the eczemas were documented photo-

graphically once again. Complete healing was achieved

in two of the' patients while the condition was

substantially improved in the other patients. The

results of this treatment are summarized in Table 3.

Table 3

10

No. Sex Diagnosis Treatment Success of

the therapy

1 female Eczema in the

hollow of the

elbow or knee

Hypericum

cream

healed

2 male Eczema of the

hand

Hypericum

cream

improved

3 female Neurodermatitis

of the arms

Hypericum

cream

healed

4 f ema 1

e

Prurigo of the

lower leg

Hypericum

cream

improved

15

20

Example 13

This example demonstrates the proliferation-

inhibiting effect of hyperforin on keratinocytes. HaCaT

cells were cultured (37°C, 5% C0 2 ) in keratinocyte

medium containing 10% foetal calf serum (FCS)

containing 1% penicillin/streptomycin (all from Gibco)

.

Subconfluent cultures were detached using EDTA-trypsin

(Gibco) , washed 3x in PBS and then cultured for a

further 24 h (until adherence) at a density of

20,000/well in 96-well flat-bottomed microtitre plates

(Greiner) . After that, hyperforin (HWI-Analytik) which

had been freshly dissolved in DKSO was added for a

period of 24 h. 1 jiCurie of 3 H- thymidine (Amersham) was

then added per well and the incorporated radioactivity

was measured in a scintillation counter (Canberra

Packard) . The radioactivity which is measured is

proportional to the replication of the DNA in the
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cells. The results for hyperforin concentrations of

from 0 to 100 jig /ml are depicted in Figure 6, where cpm

denotes counts per minute. It is found that

proliferation is virtually completely inhibited at a

5 hyperforin concentration of 100 jig/ml.

Example 14

This example demonstrates the proliferation-

inhibiting effect of hyperforin on peripheral blood

10 mononuclear cells (PBMC). PBMC were isolated from

heparinized blood by density gradient centri fugation

using Ficoll (Seromed) . The PBMC were washed 3x in PBS

and cultured for 24 h (37°C, 5% C0 2 ) in RPMI 1640

containing 10% foetal calf serum (FCS) containing 1%

15 penicillin/streptomycin (all from Gibco) in 96-well

flat-bottomed microtitre plates (Greiner) at a density

of 200, 000/well . After that, the cells were stimulated

with 1 ug/ml phytohaemagglutinin (PHA) (Wellcome), and

hyperforin (HWI-Analytik) which had been freshly

20 dissolved in DMSO was added for a period of 24 h.

1 (iCurie of 3H-thymidine (Amersham) was then added per

well and the incorporated radioactivity was measured in

a scintillation counter (Canberra Packard)
.

The

radioactivity which is measured is proportional to the

25 replication of the DNA in the cells. The results for

hyperforin concentrations of from 0 to 100 ug/ml are

depicted in Figure 7, where cpm denotes counts per

minute. It is found that even small concentrations of

hyperforin have a proliferation-inhibiting effect on

30 PBMC and proliferation is virtually completely

inhibited at a concentration of 100 ug/ml.

Example 15

This example shows that hyperforin cream

3 5 containing a high proportion of hyperforin has an

immunomodulatory effect in vivo. It was possible to

demonstrate, by means of experiments using purified

hyperforin, that this immunomodulatory effect is to be

attributed to the hyperforin.



10

15

25

30

23

The immunomodulatory effect of the cream

according to the invention was tested ex vivo in humans

(in each case 4 test subjects). For this, skin samples

which had been treated in different ways were removed

and an investigation was carried out to determine

whether the ability of epidermal Langerhans cells to

present antigen is affected. In detail, this was

investigated in an MECLR (mixed epidermal cell

leukocyte reaction): In 4 test subjects in each case,

round test areas of 2 cm in diameter on the flexor side

of the lower arm were treated with Hypericum cream

(containing 24 fig of hyper forin/ml and 30 \xg of

hyperin/ml), with hyperforin cream (24 ng/ml) or with

sun simulator irradiation (144 J/cm2
). Untreated skin

and the use of the vehicle without active compounds

served as the controls. 100 jil of the test substances

were applied for 24 h in epicutaneous test chambers.

After that, the residues were removed and an epidermal

suction blister was produced using a vacuum. The roof

of the blister was dissected out under sterile

conditions using a scalpel and a suspension of

epidermal cells (EC) was prepared by treating with

trypsin. 50,000 EC were cocultured for 6 days (37°C, 5%

C0 2 ) with 150,000 TC (T cells) in 1640 RPMI containing

10% foetal calf serum (FCS) containing 1% penicillin-

streptomycin in 96-well flat-bottomed microtitre plates

(Greiner) . 1 ^Curie of 3H- thymidine (Amersham) was then

added per well and, after 18 h, the incorporated

radioactivity was measured in a scintillation counter

(Canberra Packard) . The radioactivity which is measured

is proportional to the replication of the DNA in the

cells

.

The results (Figure 8) show that the

hyperforin-containing St. John's wort cream and the

35 hyperforin cream significantly inhibit proliferation to

the same order of magnitude as does irradiation with

the sun simulator.
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Example 16

This example demonstrates the proliferation-

inhibiting effect of hyperforin in vitro. In all cases,

use was made of pure hyperforin from HWI-Analytik

5 (Rheinzabern) . The purity of the hyperforin was > 90%.

In all the in-vitro experiments, the solvent DMSO was

tested at the maximum concentration employed and did

not exhibit any effect on the proliferation and

vitality of the cells. Normal skin samples were removed

10 from healthy test subjects; these samples were then

incubated with hyperforin in vitro and an investigation

was carried out to determine whether the ability of

epidermal Langerhans cells to present antigen is

affected

.

1 5 This was investigated in an MECLR (mixed

epidermal cell leukocyte reaction) as described in

Example 14: In 4 test subjects in each case, epidermal

suction blisters were produced on the flexor side of

the lower arm using a vacuum. The roof of the blister

20 was dissected out under sterile conditions using a

scalpel and a suspension of epidermal cells (EC) was

prepared by treating with trypsin. A part of the EC or

the TC was in each case incubated for 24 h with 24 \xg

of hyperforin/ml . After that, the cells were washed and

25 50,000 EC were cocultured for 6 days ( 3 7 °C , 5% C0 2 )

with 150,000 TC (T cells) in 1640 RPMI containing 10%

foetal calf serum (FCS) containing 1% penicillin-

streptomycin in 96-well flat-bottomed microtitre plates

(Greiner) . 1 (^Curie of 3H-thymidine (Amersham) was then

30 added per well and, after 18 h, the incorporated

radioactivity was measured in a scintillation counter

(Canberra Packard) . The radioactivity which is measured

is proportional to the replication of the DNA in the

cells

.

35 The results (Figure 9) show that hyperforin

significantly inhibits proliferation both when acting

on EC and when acting on TC

.


